Abstract. The control and archive systems for the TNG have been designed on account of the needs of a modern telescope; they are based on stable and widespread industry standards and their architecture is fully modular and intrinsically open in order to allow future enhancements and/or modifications of their components.
GENERAL ARCHITECTURE
The control and archive systems of the Galileo National Telescope (TNG) are composed of a pool of processes which run on a separate set of HP workstation systems. The control system has been designed in a way that its configuration is fully flexible. Each of the telescope subsystems and each instrument attached to it can be easily put under the control of a specific workstation by simply modifying the contents of a pool of configuration files. Nothing in the physical layout of the TNG control network has to be changed for this purpose.
The high-level control system is composed of the Workstation Software System (WSS) developed and currently running on HP workstations under the HP-UX 10.20 operating system. The low level control system is composed by the GAlileo Telescope Environment (GATE) developed on VME crates running the PDOS real-time system. GATE is currently running on these systems and a porting of it under WindowsNT has been carried out. Each WSS may be connected to an arbitrary number of GATEs but each GATE can connect a unique WSS. The GATE systems may be seen as an intermediate layer between WSS and the hardware to control. The design of the data handling and archive system (DHA) is simpler as it is hosted on a unique workstation. A backup workstation dedicated to the archive system however is available for security and faulttolerance reasons. GATE has been developed at the Astronomical Observatory of Padova (F. Bortoletto, C. Bonoli, M. D'Alessandro, D. Fantinel). WSS and DHA have been implemented at the Astronomical Observatory of Trieste by the authors of the present paper and, for WSS, by A. Balestra and P. Marcucci. The whole system is maintained at the TNG by A. Zacchei.
THE CONTROL SYSTEM
The TNG system may be seen as a hierarchical system where the telescope system is composed by a number of subsystems or instruments interfaced to it. Subsystems and instruments may be arbitrarily assigned to the available workstations according to the maintenance staff. The control system configuration can be modified over time on the basis of contingency and efficiency reasons.
Entities composing the TNG control system are organized on three different hierarchical levels, where at the first level WSS and GATE objects controlling the subsystems and the instruments are located. Each subsystem or instrument has associated a specific unit laying on the second level of the hierarchical tree. Finally each unit produces a number of telemetry parameters and accepts a set of commands. Telemetry parameters and commands are the most important examples of items laying on the third level of the hierarchy. Each entity of the TNG system is univocally identified by means of an acronym, a combination of up to three alphanumeric strings separated by underscores. Acronyms reflect the hierarchical organization of the objects so that the acronym VAOP_CCD_EXPOSE identifies the command EXPOSE accepted by the unit CCD controlled by the system VAOP.
THE ARCHIVE SYSTEM
The processes composing DHA are DTIN, DTOUT and DT-FLUSH. A special process of the WSS system (TAG) is the joining point between WSS and DHA. On each workstation running WSS, TAG gathers all telemetry generated locally and informs DTIN when new telemetry and/or technical and scientific data are available. DTIN unscrambles the telemetry updating the technical archive and notifies DTOUT that new images are available on the disk of the local control workstation. DTOUT picks up all new images produced, saves them on the data archive and builds FITS files collecting all needed parameters from the technical database. When an observing session is finished, DTFLUSH collects all data gathered during the observing session and prepares three CDs (for the observer, for the TNG Observatory and for the TNG General Archive). The CDWriter process is physically attached to a WNT system which is connected to the DHA system via the LAN.
An observing session begins when a user logs in the WSS/DHA system. A session is composed of the two parts: a WSS session lasting 24 hours, from noon to noon, and a user session that univocally identifies a user within the same WSS session. The WSS session ID is an alphabetic string in the range AAA-ZZZ. A user session ID is a single letter within the range B-Z. The session A is reserved for administrators. The format for the names of the FITS files is wwwonnnn.fts where www identifies the WSS session, o is the user session so that wwwo is the observing session, nnnn is a progressive number (from 0000 to 9999) within the same observing session and .fts is the extension for FITS files.
FEATURES OF THE WSS/DHA SYSTEM
(a) It is flexible. An arbitrary number of subsystems and instruments may be easily added and integrated by simply modifying the contents of the configuration files. They can be inhomogeneous from the hardware point of view but the related low level control software must be developed according to a well defined standard. The control system is then open to future evolutions of the TNG system. (b) It is modular as it is composed by a number of well separated functional pieces that may be replaced in the future without affecting the rest of the system. It is then open to future hardware software upgrades, an important feature given the long term of the TNG project and the rapidity of the hardware/software evolutions. Moreover one of the two systems (WSS or DHA) may be updated without affecting the other one. The only constraint is to preserve the interface between WSS and DHA. (c) It is easily portable on hardware/software platforms other than the native ones as the two systems make use of standard tools which are available on every operating system (shared memory, system semaphores, sockets, messages and so forth). Some libraries and applications need to be revised to make them compatible with the new target operating system, but the general architecture of the control system does not need to be altered. (d) It has embedded all concepts of a modern control system hence any effort to migrate it on new hardware software platforms is justified. For instance, it is worth mentioning here that the WSS has embedded the two concepts of remote control and remote observing. The remote control requires the implementation of the rerouting concept, that is any generated command/message is routed to the pertaining WSS system apart from its originator, a mechanism which is already used in controlling TNG. Because the data dissemination is also implemented, the control system of TNG can be used for remote observing sessions too. An observer can remotely pilot its observing runs from its home institute, even though the assistance of the resident astronomer is always required.
